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(54) OPTICAL RECORDING MEDIUM 
(57)Abstract: 

PURPOSE: To enable high-density recording and 
reproducing by forming an auxiliary layer in such a 
manner that the light transmittance thereof changes 
according to the intensity of irradiating light of a 
specific wavelength or at a specific wavelength band 
and nearly the constant light transmittance is 
maintained at the wavelength or wavelength band 
shorter than the above- mentioned wavelength. 
CONSTITUTION: The light transmittance is larger in 
the central part where the intensity is higher than that 
is the peripheral part where the intensity is small and, 
therefore, the much light passes and transmits the ^ 
central part when spot light X having the light 
intensity distribution shown in Fig. is made incident 

on the auxiliary layer 2 which is a light transmittance changing material. On the other hand, 
the light transmittance is smaller in the peripheral part where the intensity is lower than 
that in the central part where the intensity is high and, therefore, the passage and 
transmission of the light decreases and the light is eventually made incident as the sharp 
light spot of a small spot diameter. Consequently, the high-density reproducing or 
recording and reproducing are executed by the light spot of the substantially small 
diameter. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical recording medium which consists of a recording layer reproduced or record 
reproduced using spot light, and an auxiliary layer from which light transmittance changes according to 
the irradiated luminous intensity said auxiliary layer Light transmittance changes according to the 
luminous intensity irradiated in specific wavelength or a specific wavelength band, and the optical 
recording medium characterized by being the permeability change material whose light transmittance is 
about 1 law irrespective of the luminous intensity irradiated in wavelength shorter than the wavelength 
of the specification carried out, or said wavelength band, or a wavelength band. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical recording medium with which informational 
record or playback is optically performed using spot light like an optical disk, an optical card, and an 
optical tape, and relates spot light to amelioration of the optical recording medium which carries out 
small and high-density record substantially especially using permeability change material. 
[0002] 

[Description of the Prior Art] Although CD (compact disk) etc. is common as an optical recording 
medium, recently, the attempt which is going to perform information record by the still higher 
consistency is performed briskly. The technique which tried such densification is indicated by the 
Japanese-Patent-Application-No. No. 96926 [ two to ] official report. According to this, a nonlinear 
optics layer is prepared in the optical incidence side of a record carrier. And according to an operation of 
this nonlinear optics layer, the diameter of the beam spot of incident light becomes small, and can 
perform now information record and playback of high density as a result. 
[0003] as a nonlinear optics layer, light transmittance rises by optical exposure, and if an optical 
exposure is stopped, or if other optical exposures are performed, the transmission change material from 
which light transmittance is alike also in abbreviation, and returns, for example, gallium arsenide, 
indium antimonide, etc. will be used. Permeability change material has a nonlinear permeability 
property like the graph shown in drawing 1 1 as a continuous line GA as opposed to incident light 
reinforcement. Such a transmission property presents the operation which reduces substantially the 
diameter of a spot of the light beam which carries out incidence. For example, when the incident light 
reinforcement and the permeability like a graph which are shown in this drawing by the dotted line GB 
are proportional, the diameter of an optical spot is reduced to about 3/4 abbreviation. In the case of the 
graph of a continuous line GA, the diameter of an optical spot is reduced further in this drawing, and it 
becomes about about 3/5. 

[0004] As shown in drawing 12 (A) according to the conventional technique mentioned above, it is a pit 
train (or the permeability change film 102 is first formed on the principal plane of the substrate 100 with 
which the irregularity equivalent to a guide rail was formed.). And the reflective film 104 and a 
protective coat 106 are respectively formed on this permeability change film 102. When the light beam 
of the diameter SA of a spot as shown in this drawing (B) carries out incidence to such an optical disk, 
the diameter SA of a spot will be substantially reduced to SB by operation of the permeability change 
film 102, and this will carry out incidence to a pit according to it. For this reason, even if truck spacing 
is narrow by the densification of information record, read-out of that information becomes possible 
good. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if permeability change material is used like the 
above-mentioned conventional technique, the following troubles will remain. Since a non-linear optical 
material (transmission change material) layer is formed iii a record-medium side, it compares, because 
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the after [ molding ] aluminum reflective film and a protective coat are formed like CD or a laser disk, 
and is disadvantageous at productivity and a price. Therefore, as for improvement, it is desirable to 
correspond by short wavelength-ization of laser wavelength as much as possible, and the ED of short- 
wavelength-izing of laser wavelength is progressing recording density. However, the prospect of 
utilization does not stand. On the other hand, the demand of the improvement in recording density is 
also current, needs to form a non-linear optical material layer in a record-medium side, and needs to 
reply to the demand of improvement in recording density. 

[0006] However, the problem to which the record medium in which the non-linear optical material 
(permeability change material) layer was formed to the record-medium side cannot use laser wavelength 
for the high-density regenerative apparatus or record regenerative apparatus made into short wavelength 
as it is remains. That is, the same with receiving laser wavelength with a long non-linear optical material 
(permeability change material) layer, if the permeability goes up by increase of optical reinforcement 
also to a short laser wavelength light, the diameter of an effectual light spot will become small too much. 
Consequently, the relation between the diameter of an optical spot, and pit width of face and a track 
pitch will shift, reduction and symmetry of the regenerative-signal amplitude will worsen, and 
regenerative-signal quality will deteriorate remarkably. 

[0007] Then, it offers the record medium with which the record medium which formed the non-linear 
optical material layer in coincidence can use laser wavelength also for the high-density regenerative 
apparatus or record regenerative apparatus made into short wavelength as it is, this invention forming a 
non-linear optical material layer (permeability change material) in a record-medium side, and replying to 
the demand of improvement in recording density. 
[0008] 

[Means for Solving the Problem] In the optical recording medium which consists of a recording layer 
reproduced or record reproduced using spot light, and ah auxiliary layer from which light transmittance 
changes according to the irradiated luminous intensity in order that this invention may solve the above- 
mentioned technical problem Light transmittance changes according to the luminous intensity by which 
said auxiliary layer was irradiated in specific wavelength or a specific wavelength band, and in 
wavelength shorter than the wavelength of the specification carried out, or said wavelength band, or a 
wavelength band, the optical recording medium which is the permeability change material whose light 
transmittance is about 1 law is offered irrespective of the irradiated luminous intensity. 
[0009] When it reproduces or reproduces [ record ] to the optical recording medium constituted as 
mentioned above using spot light, with specific wavelength or the spot light of a wavelength band (long 
wave length or wavelength band) The spot light irradiated since light transmittance changed according 
to luminous intensity contracts substantially, and the path becomes small. With the spot light of the 
small path of the above mentioned specific wavelength, wavelength shorter than a wavelength band, or a 
wavelength band, since change of permeability does not arise according to luminous intensity, spot light 
is not reduced beyond the need. 
[0010] 

[Example] One example of the optical recording medium which becomes this invention is explained to a 
detail with a drawing below. 

<Radical Motohara **> drawing 1 (A) and drawing 2 (A) are the side elevations of an optical recording 
medium (an optical disk is called hereafter). In this drawing, as for the optical disk 1, the auxiliary layer 
3 to which a pit train (or irregularity equivalent to a guide rail) consists of permeability change material 
first on the principal plane of the formed substrate 2 is formed. And the reflective film 4 and a protective 
coat 5 are respectively formed on this auxiliary layer 3. 

[001 1] the auxiliary layer 3 is permeability change material whose light transmittance is about 1 law 
irrespective of the luminous intensity to which light transmittance changed and which was irradiated in 
wavelength shorter than the wavelength of the specification carried out, or said wavelength band, or a 
wavelength band according to the irradiated luminous intensity in specific wavelength or a specific 
wavelength band (long wave length or wavelength band). As shown in drawing 3 , namely, permeability 
change material Do not carry out an optical exposure in the wavelength or the wavelength band more 
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than a certain die length, or light transmittance is low in a taper exposure. When light transmittance 
increases in a strong optical exposure (property graph GH) and an optical exposure is stopped, on the 
other hand, in the wavelength or the wavelength band below a certain die length, light transmittance is 
high and light transmittance is the ingredient (property graph GL) which returns mostly and which light 
transmittance change hardly produces in an optical exposure. 

[0012] the above - the optical disk 1 constituted like is reproduced or record played using the spot light 
(for example, laser beam which has optical intensity distribution like Gaussian distribution) from a spot 
Mitsuteru gunner stage, as shown in drawing l .R> 1 (A) and drawing 2 (A) That is, incidence of the 
optical spot irradiated from the spot Mitsuteru gunner stage is carried out from a substrate 2 side to the 
auxiliary layer 3 side which is light transmittance change material, and playback (record playback) 
actuation is made. The reflected light (or transmitted light) is read, and the light which carried out 
incidence is reproduced. Moreover, a recording layer 2 carries out fixed (irreversibly) change by the 
optical spot, and information is recorded. 

[0013] Drawing 1 (A) is a part of conceptual diagrams of the optical recording medium in which the 
condition that the optical spot at the time of using the spot light X by long laser wavelength was 
irradiated is shown, and this drawing (B) is the example of the optical spot intensity distribution in an 
optical-recording-medium side. Since it has the optical property of optical reinforcement and light 
transmittance as shown in the graph GH of drawirig S , the auxiliary layer 3 which is light transmittance 
change material at the time of the exposure of the spot light of this long laser wavelength will reduce 
substantially the diameter of an optical spot used for playback and record. When the spot light X 
(diameter x of an optical spot) which has the optical intensity distribution shown in (B) of drawing 1 
carries out incidence to the auxiliary layer 2 which is light transmittance change material, namely, in a 
central part with large reinforcement Since light transmittance is large as compared with a circumference 
part with small reinforcement, more light carries out passage transparency. On the other hand in a 
circumference part with small reinforcement Since light transmittance is small as compared with a 
central part with large reinforcement, passage transparency of light will decrease more, and as shown in 
drawing 1 (B), incidence will be carried out as a small sharp optical spot (the substantial diameter z of 
an optical spot) of the diameter of an optical spot. Consequently, high-density playback and record 
playback will be substantially made by the optical small spot of Path z. 

[0014] Moreover, drawing 2 (A) is a part of conceptual diagrams of the optical recording medium in 
which the condition that the optical spot at the time of using the spot light Y by short laser wavelength 
was irradiated is shown, and this drawing (B) is the example of the optical spot intensity distribution in 
an optical-recording-medium side. Since change of permeability seldom produces the auxiliary layer 3 
which is light transmittance change material at the time of the exposure of the spot light of this short 
laser wavelength even if it has the optical property of optical reinforcement and light transmittance as 
shown in the graph GL of drawing 3 , namely, permeability is high and optical reinforcement changes, 
the diameter y of an optical spot used for playback and record does not receive a bad influence at all. 
[0015] Therefore, even if laser wavelength light becomes short, the diameter of a spot becomes small 
too much, and the problem on which a regenerative signal deteriorates remarkably does not arise. Of 
course, since the diameter of a spot will become small too much even if a light transmittance change 
layer does not change if laser wavelength becomes extremely short, regenerative-signal quality may 
worsen. Only a rate with the relation almost equal [ that the effectiveness of this invention arises good ] 
to the rate which the optical spot reduced effectually by the light transmittance change layer between 
long laser wavelength and short laser wavelength is the case where laser wavelength becomes short. 
Namely, what is necessary is just to go into the range of the allowed value allowed by record playback, 
although one half is almost good as for the wavelength ratio of short laser wavelength and long laser 
wavelength when an optical spot is effectually set to one half by the light transmittance change layer. In 
addition, drawing 1 and drawing 2 are the examples which constituted the optical disk as a mold optical 
recording medium only for playbacks which has pit-like a substrate and a reflecting layer, and are the 
same as drawing 4 mentioned later. 

[0016] The light transmittance change material which constitutes <the auxiliary layer which is light 
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transmittance change materials next the auxiliary layer 2 is explained. When laser wavelength is long, 
the effectiveness of nonlinear optics arises, and when laser wavelength is short, the auxiliary layer 2 is 
an ingredient which the effectiveness of nonlinear optics does not produce, and is not the ingredient that 
changes thermally but an ingredient which changes optically. That is, as shown in drawing 3 mentioned 
above, it is the ingredient from which light transmittance and a reflection factor change when laser 
wavelength is long, and optical properties, such as light transmittance and a reflection factor, do not 
change when laser wavelength is short, 

[0017] As [example 1] light transmittance change material, iron phthalocyanine (ligand pyridine) about 
1% was mixed with polyurethane rubber, and it dissolved in Solvent DMF, and applied about 80nm in 
thickness with the spin coat method on the disk cast using the amorphous polyolefine ingredient. The 
maximum absorption wavelength of this spreading layer (auxiliary layer) was 670nm. After adhering 
aluminum reflecting layer in a sputtering technique besides, ultraviolet-rays hardening resin was applied 
with the spin coat method. The information on about 4 double densities of CD was reproducible by 
playing this optical disk by the laser wavelength of 680nm, and the optical pickup using the lens of 
NA0.55. Moreover, the regenerative signal also with quality wavelength of 488nm of argon laser and 
optical pickup of a lens NA0.5 was able to be acquired for this optical disk. 

[001 8] Even if it used the cobalt phthalocyanine (ligand pyridine) instead of the iron phthalocyanine 
(ligand pyridine), the almost same result was obtained. Even if it made the ligand into the piperidine, the 
almost same result was obtained (whichever of an iron phthalocyanine and a cobalt phthalocyanine may 
be used). Even if it used PMMA, PC, and PVC instead of polyurethane rubber, the almost same result 
was obtained (which combination of the pyridine of the iron phthalocyanine of a frame, a cobalt 
phthalocyanine, and a ligand and a piperidine may be used). It cannot be overemphasized that glass may 
be used instead of amorphous polyolefine as a disk ingredient. When glass was used as a disk ingredient, 
DMSO was also able to be used instead of DMF as a solvent. 

[0019] As [example 2] light transmittance change material, SUPIROSERENAZORINO benzopyran 
about 1% which shows reverse photochromic was mixed with polyurethane rubber, it dissolved in 
Solvent DMF, and about 120nm was applied with the spin coat method on the disk cast using the 
amorphous polyolefine ingredient. The maximum absorption wavelength of this spreading layer 
(auxiliary layer) was about 620nm. Besides aluminum wds made to adhere in a sputtering technique, and 
ultraviolet-rays hardening resin was applied with the spin coat method on it. The information on about 4 
double densities of CD was reproducible by playing this optical disk using the optical pickup of the laser 
wavelength of 680nm, and a lens NA0.55. Moreover, the quality regenerative signal was able to be 
acquired for this optical disk using the wavelength of 488nm of argon laser, and the optical pickup of a 
lensNAO.5. 

[0020] Even if it used PMMA, PC, and PVC instead of polyurethane rubber like the example 1, the 
almost same result was obtained. It cannot be overemphasized that glass may be used instead of 
amorphous polyolefine as a disk ingredient. When glass was used as a disk ingredient, DMSO was also 
able to be used instead of DMF as a solvent. SUPIROBENZOSERENAZORINO oxazine may be used 
instead of SUPIROSERENAZORINO benzopyran. In this case, the maximum absorption wavelength 
was set to about 650nm. When carrying out record playback using the laser wavelength of 680nm, it was 
high sensitivity from SUPIROSERENAZORINO benzopyran. 

[0021] <The example of a concrete configuration of an optical disk>, next the example of an optical disk 
are explained with reference to drawing 4 - drawing 10 . The laminating of the auxiliary layer which 
consists of light transmittance change material between the layers which the laminating of the auxiliary 
layer which consistsof light transmittance change material before and after the layer which functions 
substantially as a recorded layer is carried out (when it is a playback mold), and function substantially as 
the incidence location and recording layer of an optical spot for read is carried out to the optical disk 
(when it is a record mold). In addition, for the inside a of drawing, the reflected light and b' of the 
incident light for read-out and b are the transmitted lights. When light carries out incidence of the 
auxiliary layer which consists of light transmittance change material through the substrate of an optical 
recording medium, the laminating of it is carried out between the addition layers or reflective film which 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/4/2005 



JP,05-242524,A [DETAILED DESCRIPTION] 



Page 5 of 6 



were added in order to raise the Men top as for whom the light of a substrate does outgoing radiation or 
a substrate, record film, or record reproducing characteristics. Moreover, when light carries out 
incidence, without passing along the substrate of an optical recording medium, the laminating is carried 
out on Men as for whom the light of between the Men top as for whom a substrate does optical 
incidence, or the reflective film and protective coats, or the reflective film does incidence. 
[0022] Drawing 4 is an example to the mold optical recording medium only for playbacks, and is an 
example which has a reflecting layer ( drawing 1 and R> drawing 2 2 reference which were mentioned 
above). An optical disk 1 1 carries out the laminating of a substrate 12, the auxiliary layer 13 which is 
light transmittance change material, a reflecting layer 14, and the protective layer 15 one by one. 
Information was recorded as a pit of a substrate 12, and since the reflected light from the reflecting layer 
14 corresponding to this pit is read, the auxiliary layer 1 3 which is light transmittance change material 
has been formed between the reflecting layers 14 which function substantially as the incidence way 
(substrate 12 which is the incidence side) and recording layer of an optical spot for read. 
[0023] Drawing 5 is an example to a mold optical recording medium recordable [ additional ] and a 
rewritable mold optical recording medium, and is an example which has a reflecting layer. An optical 
disk 16 carries out the laminating of a substrate 12, a recording layer 17, the auxiliary layer 13 that is 
light transmittance change material, a reflecting layer 14, and the protective layer 15 one by one. Since 
information is recorded as optical change (or magnetic change using optical change) of a recording layer 
17 etc. and the reflected light from a reflecting layer 14 is read, the auxiliary layer 13 which is light 
transmittance change material has been formed between the incidence way (substrate 12 which is an 
incidence side) of the optical spot for read, and the reflecting layer 14. Since the recording layer 17 
generally had the nonlinearity which is not recorded when light was weak, the recording layer 17 was 
formed in the incidence side of light rather than the auxiliary layer 13. It is better to make the auxiliary 
layer 13 into the incidence side of light, in order to strengthen nonlinearity more. However, it is better 
for the sensibility of a recording layer to make a recording layer 17 the incidence side of light like 
[ when not enough ] drawing 5 to the laser power Used; ; 

[0024] Drawing 6 is an example to a mold optical recordihg medium recordable [ additional ] and a 
rewritable mold optical recording medium, and is ail exafriple which does not have a reflecting layer. An 

- optical disk 23 carries out the laminating of a substrate-1 2, the auxiliary layer 13 which is light 

transmittance change material, a recording layer 17; and the protective layer 15 one by one. Since 
information is recorded as optical change of a recording layer 17 etc. and the reflected light from a 
recording layer 17 is read, the auxiliary layer 13 which is light transmittance change material has been 
formed between the incidence way (substrate 12 which is an incidence side) of the optical spot for read, 
and the recording layer 17. 

[0025] Drawing 7 is an example to a mold optical recording medium recordable [ additional ] and a 
rewritable mold optical recording medium, and is the example which prepared the addition layer for the 
improvement in a property in the recording layer. An optical disk 18 carries out the laminating of a 
substrate 12, the auxiliary layer 13 which is light transmittance change material, the enhancing layer 19 
which is an addition layer, a recording layer 17, the thermal break 20 which is an addition layer, a 
reflecting layer 14, and the protective layer 15 one by one. Since information is recorded as optical 
change (magnetic change using optical change etc.) of a recording layer 17 and the reflected light from 
reflecting layer 14 and a recording layer 17 is read, the auxiliary layer 13 which is light transmittance 
change material has been formed between the incidence way (substrate 12 which is an incidence side) of 
the optical spot for read, and reflecting layer 14 and a recording layer 17. 
"[0026] "Drawing"8i s an example to a mold optic^ ] and a 

rewritable mold optical recording medium, and is the example of a transparency mold. An optical disk 
19 carries out the laminating of a substrate 12, the auxiliary layer 13 which is light transmittance change 
material, a recording layer 17, and the protective layer 15 one by one. Since information is recorded as 
optical change of a recording layer 17 etc. and the transmitted light from a recording layer 17 is read, the 
auxiliary layer 13 which is light transmittance change material has been formed between the incidence 
way (substrate 12 which is an incidence side) of the optical spot for read, and the recording layer 17. 
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[0027] Drawing 9 is an example to the mold optical recording medium only for playbacks, and is an 
example read without passing a substrate. An optical disk 24 carries out the laminating of a substrate 12, 
a reflecting layer 14, the auxiliary layer 13 that is light transmittance change material, and the protective 
layer 15 one by one. Information was recorded as a pit of a substrate 12, and since the reflected light 
from the reflecting layer 14 corresponding to this pit is read, the auxiliary layer 13 which is light 
transmittance change material has been formed between the reflecting layers 14 which function 
substantially as the incidence way (protective layer 15 which is the incidence side) and recording layer 
of an optical spot for read. 

[0028] Drawing 10 is an example to the mold optical recording medium only for playbacks, and is the 
example which prepared the addition layer for the improvement in a properly. An optical disk 21 carries 
out the laminating of a substrate 12, the dielectric layer 22 which is an addition layer, the auxiliary layer 
13 which is light transmittance change material, th? dielectric layer 22 which is an addition layer, a 
reflecting layer 14, and the protective layer 15 one by one. Information was recorded as a pit of a 
substrate 12, and since the reflected light from the reflecting layer 14 corresponding to this pit is read, 
the auxiliary layer 13 which is light transmittance change material has been formed between the 
reflecting layers 14 which function substantially as the incidence way (substrate 12 which is the 
incidence side) and recording layer of an optical spot for read. 

[0029] By any configuration shown by drawing 4 - drawing 10 , the diameter of a playback spot 
contracts substantially and high density playback and the high density record playback of the optical 
recording medium which becomes this invention are attained. And the high density regenerative 
apparatus using the short-wavelength-ized spot light is also usable as it is. 
[0030] 

[Effect of the Invention] As explained in full detail above, the optical recording medium which becomes 
this invention In the optical recording medium which consists of a recording layer reproduced or record 
reproduced using spot light, and an auxiliary layer from which light transmittance changes according to 
the irradiated luminous intensity said auxiliary layer Light transmittance changes according to the 
luminous intensity irradiated in specific wavelength or a specific wavelength band, and in the 
wavelength, the wavelength shorter than the wavelength band, or the wavelength band of said 
specification of the specification carried out, if it reproduces or reproduces [ record ] using spot light 
since light transmittance is the permeability change material which is about 1 law irrespective of the 
irradiated luminous intensity With specific wavelength or the spot light of a wavelength band (long 
wave length or wavelength band) The spot light irradiated since light transmittance changed according 
to luminous intensity contracts substantially, and the path becomes small. With the spot light of the 
small path of the above mentioned specific wavelength, wavelength shorter than a wavelength band, or a 
wavelength band, since change of permeability does not arise according to luminous intensity, spot light 
is not reduced beyond the need. Therefore, the wavelength of spot light can be used also for the 
shortened high-density regenerative apparatus or record regenerative apparatus as it is at coincidence, 
replying to the demand of improvement in recording density by the auxiliary layer which consists of 
permeability change material. 



[Translation done.] 
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